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THE NAUTRIGON, AND SUMNER'S METHOD FOR DETERMINING A SHIP'S 
POSITION.* 

By BERNARD R. GREZNE, C.E. 

This word, though not familiar, is doubtless destined soon to 
become so amongst navigators, as  it is the title of a new nautical 
instrument recently patented by Rev. Dr. Thomas Hill, the well known 
mathematician, ex-President of Harvard University, and now of 
Portland, Maine. 

It is intended as a companion to the sextant and chronometer, and 
is designed chiefly to ensure the rapid and accurate determination of 
a ship's position at sea by Capt. Thomas H. Sumner's method, now 
extensively used. As the beauty of both the method and the instru- 
ment has won the admiration of the writer, it was thought that a 
sketch of them in the columns of the _News might prove interesting to 
many engineers, who, though not expecting to be immediately called 
upon to survey a trail upon the trackless ocean, are always ready to 
listen to an explanation of any new short cut to the solution of a prob- 
lem, that will eliminate all appreciable errors. 

Generally when the latitude is not correctly known, the longitude 
by chronometer will necessarily be in error, but the Sumner method 
furnishes the means, when the chronometer has correct Greenwich 
time, of ascertaining the ship's position, as a point can be determined 
by the intersection of two straight lines upon a Mercator chart. 
Observations can be taken at any time of the day or night, when an 
opening in the clouds reveals a known and favorably situated heavenly 
body, and the horizon is not too much obscured. The method 
depends upon the determination of one or two circles of equal alti- 
tudes of the sun (or other heavenly body) which are circles upon the 
earth's surface whose centres lie in a line joining the centre of the 
earth with the sun, or, in other words, they are like the circles of 
latitude, their poles being the points upon the earth's surface at 
which, at the time of observation, the sun is vertical. This system of 
circles changes with the diurnal revolution of the earth and the decli- 
nation of the sun. 

* From Engineering News, Chicago, April 22d, 1876. 
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As the ship from which an altitude observation is taken will be 
somewhere upon one of these circles, it is evident that if two circles 
are determined at such an interval of time as will allow the sun a 
sufficient change of azimuth, their intersection upon the surface of 
the globe will be her true place if she has not moved during the inter- 
val. If  she has moved, then the bearing and distance by dead reckon- 
ing of her last from her first position is to be laid off from any point 
of the first circle, and .through the poimt thus found a circle of the 
earth drawn parallel to the  first circlewill intetmect the second at her 

last  position. Completing the ,pherical parallelogram by a line from 
the last point, her first position is found upon the first circle. 

A circle of equal altitudes is ordinarily determined as follows : As, 
by dead reckoning, the navigator always has an approximate knowl- 
edge of his latitude, he now ate,ames it to be, say, 30 t greater, takes 
the altitude of the sun by the sextmat, its declination from the Nauti- 
cal Almanac, Greenwich time from the chronometer, and works up 
his longitude. The pomition thus obtained is projected upon a 
Mercator chart. Next, atmuming a latitude 1°~ more or less, smaller 
than before, the other data remaining the same, he works up a new 
longitude, and projects a second point upon the chart. As the same 
altitude was used it is evident that these two points lie in a circle of 
equal altitudes, which, within limits of two or three degrees, will be 
practically a straight line. Therefore, through the two points upon 
the chart is drawn a straight line, upon which the ship must be some- 
where. The bearing of any land intersected by the prolongation of 
this line is at once found, while both bearing and distance to any 
shore lying parallel and opposite to it are also found. After a suffi- 
cient lapse of time, say one to three hours, a second altitude is 
obtained, and, with the same assumed latitudes, two other points are 
projected upon the chart and a second line containing the ship's 
position is drawn. 

These computations include four separate though similar problems, 
many searchings in tables of logarithms and corrections; and involve 
so much ciphering as to be, therefore, liable to error, especially at the 
hands of men of moderate skill in calculation. 

Suppose now that it is desired to correct the compass. Either of 
the two lines plotted upon the chart being practically perpendicular 
to the direction of the sun at the time of the corresponding observa- 
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tion, it is evident that if the compass bearing of the sun had been 
taken at the same time it could now be compared with the true bear- 
ing of the line on the chart, by making allowance for the difference 
of 90 ° . 

The nautrigon, as shown in the figure, consists in principle of four 
arcs of circles. D, the declination arc ; L, the latitude arc ; I t ,  the 

lower arc ; and A, the altitude arc. D, L and A, represent~ arcs of 
great circles of the earth, the first two being meridians, while H is an 
arc of a parallel of south latitude, placed in this instrument at 30 °. 
This combination is, in short, a skeleton of less than one-third of a 
globe. The planes of D and L are hinged on the line a 5 representing 
the earth's axis, a beingtho north pole, while the plane of D is per- 
manently attached perpendicularly to the plane of H, leaving L free to 
revolve over it. 

D is provided with a vernier, carrying at its zero a short projecting 
pin which always points to the zenith, while A is detached and provi- 
ded at one extremity with a half compass card whose centre is a hole 
fitting nicely over the vernier pin. D and L are each 120 °, graduated 
from the equator 90 ° north and 30 ° south ; A is 90 °, graduated with 
the 90 ° mark at the compass ; and H is 120 ° divided into eight hours, 
with subdivisions for minutes and seconds. 

Now let us see what assistance may be rendered by the nautrigon 
in the above computations. Take the altitude of the sun simulta- 
neously with the time by chronometer. Apply to the altitude the 
tabular corrections for sun's semi-diameter, dip of the horizon, 
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refraction and parallax, the joint effect of which is usually given in 
one table and may be applied as a single correction. Set and clamp 
the vernier at the declination of the sun taken from the nautical 
almanac, thus bringing the pin directly under the sun. the declination 
arc representing the sun's meridian at  the time of observation. 
Attach the altitude arc to the vernier pin, and swing both this and 
the latitude arc to intersect eAch other xcapectively at the assumed 
latitude and corrcot~ ~$1gijtud¢o The ~l~tit~de :s~c then stands upon 
the hour arc at the e~;!w~mber  of h ~ d  minutes before or after 
neon when the o b s ~ t i ~ a  ~M ~ .  '~kia ~e~ding, corrected for 
mean time as usual, Oamla~i  :wish ~he ~ r a n a ~ e r  time, and 15 ° of 
longitude allowed far each degr~  ~¢f~he differamm, !gives the longitude 
corresponding to the Msumed latitude. Assume a second latitude, a 
degree or so lower than the first, swing the altitude and latitude arcs 
to intersect, read off the time as before and get the second longitude. 
Two points are now determined, in a line passing through the ship, 
which may be projected upon the chart. 

As two or three subtractions and multiplications with small num- 
bers constitute the ciphering for each position, much of which may be 
done mentally, it would seem that, until there is established upon the 
ocean highway a better system ofguicle boards than now exists in the 
sun and stars, the operations for finding a ship's position will never 
be simpler than these. 

By means of the half compass card of the nautrigon the compass 
variation is readily obtained. For, having taken the compass bearing 
of the sun at the time, say, of the first observation, arcs A and L are 
now set to intersect at the true bearing of the sun read upon the com- 
pass card. 

In south latitudes this instrument is to be imagined as inverted, 
the north pole becoming the south pole. 

Although its design was suggested by the Sumner method, the 
utility of the nautrigon is not thus limited. It  will save a large 
amount of computation in great circle sailing, when the course to be 
steered at the several verifications of position may be at once read off 
the compass card without calculation. It  is also useful in the solution 
of any problem involving a spherical triangle. Tests with a completed 
instrument have given most satisfactory results. 


